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Article history:1. Introduction
Isolated anterior compartment syndrome with subsequent
rhabdomyolysis of the thigh associated with a 45 min period of
intense exercise is rare. Immediate actionmust be taken to prevent
the loss of a limb orworse.We describe one such case aswell as the
steps taken to reconstruct the injured limb.
2. Case report
A 22-year-old female undertook a 45 min intensive exercise
class on a stationary bicycle at the gym (spinning). This involved
periods of rapid cycling at a high intensity and repetitive changing
of position from standing to sitting. This was on a Friday and she
developed progressive severe right thigh pain with increased
swelling of the anterior thigh muscles over the course of the
weekend. She was acutely unwell by the Monday and presented to
her local hospital. On examination she had normal distal pulses
with no paresthesia. Passive knee ﬂexion increased her pain.
Despite her delay in presentation an immediate clinical diagnosis
of compartment syndrome of the anterior thighmuscleswasmade.
This was secondary to rhabdomyolysis, with an associated renal
failure with a creatine kinase value of 45,570 I/U. She underwent
an urgent fasciotomy via a direct lateral approach. After visualising
the muscles she underwent radical debridement of the necrotic
rectus femoris, vastus intermedius and lateralis muscles whilst
leaving a remnant vastusmedialis and rectus femoris. Shewas also
treated with a forced alkaline diuresis, as a consequence the renal
failure resolved. Two days after the fasciotomy a secondary
inspection took place and the wounds were closed. There was no
preceding medical or family history of muscular disorders, sickle
cell disease. The patient had not taken any medication, alcohol or
over the counter drugs.
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unable to walk without crutches or a brace on the right knee. A
remnant of vastus medialis had recovered to an MRC grade power
of 2. She underwent a prolonged period of rehabilitation and
physiotherapy but one year after injury needed a brace and crutch.
18 months after the original injury she underwent a hamstring to
quadriceps and extensor mechanism tendon transfer.4,11 An
extremely good account of this was delivered by McMurray then
Captain of the RAMC in 1919.9
Her last reviewwas at one year after tendon transfer (two and a
half years after original injury). The right knee had an active range
ofmotion 10–1408with full passive extension (Fig. 1). Shewas able
to use public transport and occasionally used a stick for conﬁdence
when out of the house. She was also able to ride a bicycle for
30 min. Knee extensionwasmeasured atMRC4. She has occasional
discomfort associated with her patello-femoral joint.
3. Surgical technique
A medial and lateral mid thigh incision was made without the
use of a tourniquet. Wounds were inﬁltrated with marcaine and
adrenalin for the purpose of analgesia and haemostasis. The biceps
and semi-tendinosis tendons were detached from their insertions.
The tendons were interwoven via a Pulvertaft technique through
the quadriceps tendon, followed by the retinaculum of the patella
and ﬁnally sutured end to end beneath the lower pole of the patella
(Fig. 2). A 1/0 PDS was used to secure the transfer which was
tensioned with the knee in full ﬂexion. The transfer was then
protected in a cylinder plaster with a partial weight bearing status
for four weeks. This was converted to a brace locked at 450 of
ﬂexion with full weight bearing by the six week mark. A more
detailed account can be found in Surgical Disorders of the
Peripheral Nerves.3
4. Discussion
Acute exertional rhabdomyolysis is not as uncommon as
perceived,12 however acute compartment syndrome localised to
the anterior thighmuscles is rare. The literature does describe such
cases but they are few.1,7 Unlike previously described cases of
anterior thigh compartment syndrome fasciotomy did not result in
full recovery and a secondary procedure was needed to aid
Fig. 1. Knee extension two and half years after injury.
Fig. 2. Technique of weaving hamstring tendon through patella retinaculum.
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We describe this reconstructive procedure and how it can
overcome the severe injury that the patient sustained.
Acute exertional rhabdomyolysis is usually a complication of
strenuous physical activity and is often seen in military recruits as
well as professional and amateur athletes.8,13 It is associated with
dehydration as well as drug intoxication with products that
contain caffeine, creatine and laxatives. The increased level of
activity associated with rhabdomyolysis may be minimal in the
amateur athlete. Sickle cell trait is also associated with a higher
incidence of the condition.6 The rhabdomyolysis is associated with
a raised serum creatine phosphokinase. Values are usually in the
tens of thousands well above the normal range of 50–200 U/L. The
urine may also turn dark and this is related to serummyoglobin of
more than 100 mg/dL. Patients typically complain of pain, burning
and swelling in the involved limb as well as a history of dark urine.
On examination tender and tense muscle groups can be palpated
and a high index of suspicion for compartment syndrome must be
maintained. Special investigations include renal function, serum
creatine phosphokinase, blood clotting and urinalysis. Urgent
fasciotomy is often needed and if necessary the creation of a
diuresis using rapid volume loading as well as drugs such as
mannitol and frusomide.
It is essential to note that rhabdomyolysis and compartment
syndrome can co-exist as illustrated in this case but the one
condition does not mandate the other.
Other causes for rhabdomyolysis include: massive crush injury,
prolonged pressure, massive ischemia, drug intoxication and
status epilepticus.It is rare for such a localised group of muscles to be involved.
This is because the thigh compartments are larger than the arm or
lower leg and allow larger volumes of expansion and swelling
before they reach a critical pressure. In this case it could be related
to dominance of the patient’s right leg as well as this muscle group
being the main supplier of power for the exercise class. A very
interesting point is the contrast in the recovery of the femoral
nerve and the vastus medialis. Six months after injury the small
remnant muscle recovered to a clinical MRC grade of 2/5 and
neurophysiologic studies revealed evidence of reinnervation in the
vastus medialis and rectus femoris. Nerve conduction studies were
otherwise normal. This once again illustrates the importance of
early fasciotomy to prevent irrecoverable nerve damage. The
decompressed femoral nerve ensured the potential for muscle
regeneration even after such a devastating injury. Another
interesting point is how despite the presence of compartment
syndrome the patient had no abnormality of cutaneous sensation.
This can be explained by the superﬁcial location of the sensory
nerves such as the saphenous and lateral cutaneous nerves.
The relatively simple ﬂexor to extensor operation that was
initially described for the sequelae of poliomyelitis must not be
forgotten.2,3,9,12 It is essential to use both the biceps and one
medial tendon and thus rely solely on the remnant medial
structures for knee ﬂexion. Only taking the lateral tendons reults in
an unbalanced knee. Other non-operative options such as a Knee
Ankle Foot Orthosis (KAFO) are not well tolerated by young and
active patients. As illustrated by this case a tendon transfer can
enable a patient without anterior musculature around the thigh to
not only walk but also run and cycle.
5. Conclusion
In summary this is a condition that must be recognised early
and considered even if there is a short history in the occasional
athlete. The minimal level of exertion needed to create a
devastating effect must be taken into account. It is not only
professional athletes and military recruits who develop this
condition. Urgent and thorough combined medical and surgical
treatment can provide excellent results.
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